Modified hormonal effects on fat metabolism after severe head injury in children.
Previous studies within our research group have indicated that the hormonal influences on whole body energy expenditure may be modified in severely head-injured children. The aim of this study was to examine plasma concentrations of nonesterified fatty acids (NEFA) and the hormonal and metabolic mediators which influence these to determine whether there is a similarly modified effect on fat metabolism. A total of 64 serial measurements were made in 21 fasting severely head-injured children aged 2-15 y (Glasgow Coma Score < or = 8) who were receiving neurointensive care. Circulating NEFA, ketone bodies, and lactate concentrations were analyzed using microenzymatic or electrochemical techniques. Plasma concentrations of adrenaline and insulin were measured using radioenzymatic and RIA techniques, respectively. Net fat oxidation rates were determined using indirect calorimetry. Plasma NEFA concentrations showed a significant positive relationship with both net fat oxidation rates (p = 0.02) and log ketone body concentrations (p = 0.008), indicating that NEFA concentrations were significantly related with utilization. When compared with reference values for normal resting adults, 59 (92%) adrenaline measurements were elevated, whereas only 8 (12%) NEFA values lay above the reference range. Surprisingly, between children, there was a significant negative relationship between NEFA and adrenaline concentrations, even after allowing for the effects of insulin and lactate (p = 0.015). Both plasma NEFA and adrenaline concentrations were significantly related with Glasgo Coma Score (p = 0.04, p = 0.007, respectively), the most severely injured children having the lowest NEFA and highest adrenaline concentrations. The mechanisms underlying these metabolic changes may be related to the severity of head injury and may involve changes in triglyceride/NEFA cycling and/or peripheral effects on adrenergic receptors. If children are to be treated effectively after trauma, it is important to discover the mechanism of these changes which must reflect a fundamental alteration in metabolism.